Cardioprotection by postconditioning is lost in WOKW rats with metabolic syndrome: role of glycogen synthase kinase 3beta.
Postconditioning by repetitive I/R cycles immediately after onset of reperfusion protects the heart. Metabolic disorders undermine the protection of preconditioning. The present study tested whether postconditioning protects hearts from rats with established metabolic syndrome [Wistar-Ottawa-Karlsburg W rats (WOKW)]. After 28 weeks of age, WOKW rats were much heavier than DA (Dark Agouti) and Wistar control rats and showed the pattern of the metabolic syndrome. Postconditioning was performed by 3 30-second cycles of reperfusion/ischemia immediately after the regional ischemia (30 minutes). Infarct size was comparable in all control hearts from DA, Wistar, and WOKW rats (58 +/- 2%, 49 +/- 3%; 49 +/- 2%, respectively). Postconditioning significantly reduced the infarct size in DA rats (39 +/- 5%) and Wistar rats (29 +/- 3%). In WOKW rats, the infarct sparing effect of postconditioning was lost (43 +/- 4%).GSK-3beta and Erk are involved in the signaling of postconditioning. Therefore, the phosphorylation of these proteins was determined by Western blot analysis. Postconditioning significantly increased the phosphorylation of GSK-3beta in DA and Wistar rats (1.6-fold in DA rats, 2.3-fold in Wistar rats, P < 0.05) but failed to do so in WOKW rats. Similarly, a trend for an increased phosphorylation of Erk was found in DA rats but not in WOKW rats. Thus the inefficacy of postconditioning in reducing infarct size in rats with metabolic syndrome is paralleled by a lack of phosphorylation of GSK-3beta and Erk. The metabolic syndrome, as shown in this animal model, completely abrogates the postconditioning. This blockade involves the phosphorylation of GSK-3beta. Further studies have to evaluate whether this block of postconditioning makes patients with a metabolic syndrome more susceptible to myocardial damage after infarction.